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Breaking Silos






Integrated STEM connects disciplines to 
enhance learning.
● Scientific inquiry to understand
● Technological literacy to measure
● Engineering design to learn from failure
● Mathematical thinking to analyze
Integrated STEM has characteristic 
pedagogical elements.
● an authentic, relevant context
● student-centered
● development of transferable skills
● use of real-world problems
● project-based 
● teamwork and communication skills 
Integrated STEM has multiple student 
benefits. 
● Content mastery/performance 










Integration has several variations. 
● Cross-disciplinary
views one discipline from perspective of another 
● Multidisciplinary 
explores a problem from multiple disciplinary 
viewpoints with people from different disciplines 
working together
● Interdisciplinary 
integrates the knowledge and skills of multiple 
disciplines in a unified approach, focusing on 
the interrelationships.


















Investigate to identify 
design criteria and  
constraints
Analyze data using 
quantitative thinking 






Look for solution entry 
points
Investigate with logic 
and reason







and identify existing 
information
Organize information




Integrated STEM can be challenging to 
implement. 
● Competing disciplinary agendas
● Methodological differences between disciplines
● Cohesiveness and coherence 
● Identification of appropriate intersections 
● Potential knowledge gaps for faculty 
Research is needed to establish the 





Group Work: Finding connections (15min)
Form groups of 4 with people you don’t know
Task 1: Individually, select an activity in a course you teach that 
you want to integrate 
Task 2: With one course activity at a time, brainstorm with the 
team how to infuse the disciplines represented in the group into 
that activity. Remember cohesiveness and coherence.
A small cross-disciplinary infusion was the 
revision of module titles. 
Introduction to Chemistry
Electron Configuration
Ionic and Covalent Compounds
Chemical Reactions and Stoichiometry
Solubility, Intermolecular Forces, and 
Oxidation-Reduction




Electromagnetic Spectrum and Nuclear 
Chemistry
Bacon and Gunpowder
From Fireworks to Nebula
The Give and Take of Bonding
Quantifying Reactions                               
“Water, water, everywhere …”
Dynamic Reactions: Energy, Speed, 
& Balance
Law & Order
The Liquidation of Witches
“Wave” Goodbye! 
Revision of module overview and wrap-up pages 
included a multi- and interdisciplinary approach.
Some discussion prompts were tweaked to 
show real-world engineering applications. 
A humanistic perspective was added to two 
discussions by creating videos on alchemy. 
https://erau.instructure.com/courses/96312/discussion_topics/1501556
Does the infusion of cross- and interdisciplinary 
concepts influence student perceptions of the 
course connections to other STEM disciplines? 
This course made clear connections between science, 
technology, engineering, and/or mathematics. 
Pre-Intervention Post-Intervention
Positive Neutral & Negative
89%
[to be determined]
Does the infusion of cross- and interdisciplinary 
concepts influence student perceptions of the 
course connections to non-STEM disciplines? 
This course made clear connections between science and non-
science topics and issues, like art, history, and the humanities. 
Pre-Intervention Post-Intervention
Positive Neutral & Negative
74%
[to be determined]
Does the infusion of cross- and interdisciplinary 
concepts influence student perceptions of the 
course connections to the real world? 
This course made clear connections between science and the 




Positive Neutral & Negative
94%
Does the infusion of cross- and interdisciplinary 
concepts influence student perceptions of the 
course connections to their academic path? 
This course has widened my perceptions of how science 
connects to other courses in my degree program.
Pre-Intervention Post-Intervention
[to be determined]
Positive Neutral & Negative
86%
If the interventions move the needle, the 
implications to consider are: 
• Forming faculty partnerships to increase disciplinary 
perspectives and fill knowledge gaps 
• Faculty collaboration time 
• Curriculum redesign time and resources 
• Professional development to bolster faculty self-efficacy 
More research on the connections between integrated STEM and 
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